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Modelling the Process of Learning in Economics 
 
Tommy Tang and Tim Robinson, School of Economics and Finance, QUT 
 
 
 
Abstract 
Student learning research literature has shown that students‟ learning approaches are influenced 
by the learning context (Evans, Kirby, & Fabrigar, 2003). Of the many contextual factors, 
assessment has been found to have the most important influence on the way students go about 
learning. For example, assessment that is perceived to required a low level of cognitive abilities 
will more likely elicit a learning approach that concentrate on reproductive learning activities. 
Moreover, assessment demand will also interact with learning approach to determine academic 
performance. In this paper an assessment specific model of learning comprising presage, 
process and product variables (Biggs, 2001) was proposed and tested against data obtained 
from a sample of introductory economics students (n=434). The model developed was used to 
empirically investigate the influence of learning inputs and learning approaches on academic 
performance across assessment types (essay assignment, multiple choice question exam and 
exam essay). By including learning approaches in the learning model, the mechanism through 
which learning inputs determine academic performance was examined. Methodological 
limitations of the study will also be discussed. 
 
JEL code: A2 
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1. Introduction 
Economics education research has been dominated by the input-output framework in 
investigating the determinants of academic performance in economics (Anderson & Benjamin, 
1994; Cockfield, 2001; Hughes, 1998; McCosker, 2000; Shanahan et al., 1997; Tay & Peter, 
1994). When a statistically significant result was obtained, the dependent variable was regarded 
as explained. And often ad hoc explanation was provided to justify the observed relationship, 
particularly if it was inconsistent with findings from previous studies. Research from the 
Student Experience of Learning (SEL) tradition, however, argues that the approaches to 
learning and learning outcome are functionally related. That is, what one learnt necessarily 
implies how one went about the learning task. The link between learning inputs and outputs is 
mediated by students‟ perceptions of the learning contexts and their learning approaches 
(Marton, Hounsell, & Entwistle, 1984). Education researchers from the SEL perspective 
propose the inclusion of intervening variables in the learning model that link stable individual 
differences to the learning task (Evans et al., 2003).  It is the purpose of this study to move 
beyond the input-output approach in economics education by investigating the mediating 
effects of learning approaches in the learning process.  
 
The Learning Process 
Biggs proposes a theoretical framework – the 3P model – to analyse the interactions of the 
variables in the three stages of learning – Presage, Process and Product (J.B. Biggs, 1989; J. B. 
Biggs, Kember, & Leung, 2001). Figure 1 presents the 3P model. The presage factors are 
characteristics of the learner and teaching context. Elements in the teaching context include 
such factors as the content and structure of curriculum, the method of delivery, workload, types 
of assessment, inter-personal relationships (for example, competitive or supportive), and class 
size. These contextual factors create a „climate‟ for learning.  
 
In the learning process the learners may possess stable personal factors as a result of their past 
learning experiences, academic aptitude, personalities, preferred learning styles, and 
conceptions of teaching and learning (Ramsden, 1992). For example, a student with low self-
esteem, feels insecure, is less willing to take risk, and tends to utilise surface learning 
approaches (Ramsden, 1992). However, personal presage factors alone do not completely 
determine how the learner goes about a learning task. While the learner may have a preferred 
learning style, an individual‟s approach to the learning task is also characterised by variability 
across learning contexts (Thomas & Bain, 1984). Contextual factors, such as workload, 
teaching and assessment methods, shape the learner‟s perception of what is important and what 
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learning actually means to the learner in a course and in a particular learning task.  The 
learning approach therefore is the result of the interaction of personal and the influential 
contextual factors.  Finally, how the student approaches the learning tasks will greatly 
influence the product of learning. 
 
 
Figure 1   The 3P Model of Student Learning (Biggs, 1989; Biggs et al., 2001) 
 
Learning Approaches in Different Assessment Contexts 
Review of the literature shows that assessment is by far the most influential contextual factor in 
learning (J. B. Biggs, 1996; Ramsden, 1992), which is the focus of this paper. Studies show 
that according to students‟ perceptions, different assessment types require different cognitive 
skills; and students‟ learning approaches are greatly influenced by their perceptions of 
assessment demands in different assessment contexts (Boyle, Duffy, & Dunleavy, 2003; 
Scouller, 1998; Scouller & Chapman, 1999). This paper proposes a model of learning for 
assessment which comprises presage, process and product variables, to investigate the 
influence of learning approaches on academic performance in three assessment contexts – 
MCQ exam, essay assignment and exam essay.   
 
In a paper presented by the authors to this conference (Tang & Robinson, 2009), the 
development of Learning Approaches for Assessment instrument (Appendix) was reported and 
the construct, comprising of four factors: Relating, Understanding, Reproducing and Rote-
memorising, was found to have sound psychometric properties. Review of the factor 
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correlations (reproduced in Figure 2) shows that there are strong associations (r ≥ 0.5) between 
Understanding and Relating, and between Reproducing and Rote-memorising.  
 
 
Figure 2 Factor correlations of learning approaches for assessment 
 
These factor correlations are theoretically meaningful. For example, when the student learns by 
understanding, it is more likely that he will make connection between concepts and relate them 
to personal experiences; these are all characteristics of the deep learning as hypothesised by 
student learning theorists (for example, John Biggs, David Watkins and Paul Ramsden). 
Similarly, rote-memorising and learning with an intention to reproduce factual knowledge is 
the defining feature of the surface learning approach. Thus, the observed factor correlations 
provide strong evidence for the existence of two higher order factors – the deep and surface 
learning approaches respectively. The existence of second order deep and surface learning 
approaches has been independently confirmed in numerous studies (J. B. Biggs et al., 2001; 
Fox, McManus, & Winder, 2001; Kember, Biggs, & Leung, 2004; Kember & Leung, 1998; 
Kember, Wong, & Leung, 1999; Sachs & Gao, 2000). So there are strong theoretical and 
empirical basis for developing a second order model for the learning approaches for assessment 
construct for this research program
1
.  
 
                                                          
1
 Due to space limitations, the development of this higher order model is not discussed in this paper. Interested 
readers can contact the first author for details. 
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In formulating the model to investigate the influence of learning approaches on academic 
performance reported in this paper, the higher order factors – deep and surface learning 
approaches – were used. To test the predictive validity of the deep and surface learning 
approach constructs, the research question asked is: Are academic performances determined by 
the two learning approaches in the expected manner? That is, the deep (surface) approach 
positively (negatively) correlates with academic performance in the three assessment contexts. 
Moreover, according to the 3P model, while personal presage factors have direct influence on 
academic performance, the effects of presage factors on academic performance are also 
mediated by the learning approaches. By considering the direct and mediated effects of 
personal presage factors on academic performance, the consistency and relative importance of 
learning inputs and learning approaches in determining academic performance in different 
assessment types was also investigated in this study.  
2. Method 
Structural regression was used in this study to estimate the path coefficients of the learning 
model. In the model, students‟ marks obtained in each of the three assessments were used as a 
proxy of their academic performance, and their learning approaches were measured by the 
construct of assessment specific learning approaches discussed earlier. The independent 
variables are the following six presage factors: 
 
 Pre-course academic ability (measure by OP2) 
 Maths background 
 Age 
 Gender  
 Major 
 Pre-course economic thinking ability. 
 
The first five represent demographic factors commonly found to have influence on academic 
performance in economics education (for example, Krohn & O'Connor, 2005). The last 
variable – pre-course economic thinking ability – measures students‟ affinity to apply 
economic thinking to everyday life scenarios before the commencement of the course. This 
discipline-specific construct is operationalised by a 19-item instrument, consisting of three sub-
                                                          
2
 OP stands for “overall position”, which is the ranking senior high school students in Queensland receive upon 
graduation. OP represents the student‟s academic achievement compared to other students in the same year cohort. 
Students are ranked from OP1 to OP25, with 1 being at the top of the ranking order. Queensland universities use 
OP as the entrance score to admit students to a faculty or course of study. 
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scales: naïve microeconomic thinking, naïve macroeconomic thinking and economic 
misconception
3
.  
 
The learning approaches and the economic thinking ability instruments
4
 were administered to 
students enrolled in two economics units: Econ 1 and Econ 2
5
. They were surveyed twice in the 
lecture at the start (Week 1) and the end (Week 13) of the semester. Both surveys were 
conducted to the entire class at the beginning of the lecture. Participation in the survey was 
voluntary and students received no incentive for completing the questionnaire. Students were 
instructed to respond to each item in the questionnaire by determining the extent to which they 
agree or disagree to the statement on a 5-point Likert scale. Students‟ demographic data were 
also collected in the surveys and their marks in each assessment were obtained from 
coordinators of the two economics units. 
 
In order to examine the influence of pre-course economic thinking ability and learning 
approaches on academic performance in economics, a 3-step approach was used. First, the 
mark obtained in each assessment was regressed on the five demographic variables. Students‟ 
pre-course economic thinking ability (denoted EconThink) was then added to examine if the 
omission of this discipline-specific variable would bias the parameter estimates. In order to 
understand its mediating role in the learning process, the learning approaches were included in 
the learning model in the last step. The analyses involved data collected in the Week 1 survey 
(pre-course measures) and Week 13 survey (learning approaches in each assessment). 
Therefore only students who participated in both surveys were included. The sample size was 
434.  
 
3. Result 
The Influence of Demographics on Academic Performance 
Assessment marks were regressed on the five demographic variables for each of the three 
assessment types. The regression outputs are presented in Table 1. Note that since the exam 
                                                          
3
 The construction of the economic thinking ability questionnaire was reported in a conference paper titled 
“Development of the “Economic Thinking Ability” Construct and its Applications in Economics Education” 
Paper presented at the 2008 Australian Conference of Economists Economics Society of Australia, Gold Coast, 
Sept 30-Oct 2 2008. 
4
 The pre-course learning approach and the post-course economic thinking ability data were collected for 
addressing other research questions investigated in a larger research program, and were not utilised in the study 
reported in this paper. For example, the pre-course learning approach data was used for development of the 
approach to learning for assessment instrument. 
5
 Both are introductory level economics units. Both microeconomics and macroeconomics were covered in each. 
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essay marks for Econ 2 were not recorded separately, and in the analyses involving essay exam 
Econ 1 data only was used with a sample size of 356. 
Table 1 Effects of demographics on assessment marks 
 
 
Essay Assignment 
(n=434) 
MCQ (n=434) Exam essay (n=356) 
Unstd est Std est p Unstd est Std est p Unstd est Std est p 
Mark <--- OP -1.091 -.260 .000 -1.927 -.419 .000 -1.916 -.297 .000 
Mark <--- Major .411 .010 .832 2.551 .059 .207 .494 .008 .880 
Mark <--- Age .511 .142 .008 .269 .069 .173 .127 .023 .693 
Mark <--- Maths .652 .035 .513 2.105 .105 .041 -.500 -.018 .768 
Mark <--- Gender 3.149 .114 .020 -1.108 -.037 .434 .066 .002 .977 
 
Unstd est = unstandardised estimate; std est = standardised estimate 
 
Essay Assignment Referring to Table 1, OP, Age and Gender are found to have significant 
effects on essay assignment mark at the level of 0.05 or better. The effect of OP is of medium 
size (std est = -0.260) and those of Age and Gender are small in effect size. The signs of these 
coefficients mean that academically more able students, older and female students tend to do 
better in essay assignment. The other factors are all non-significant. 
 
MCQ exam  On MCQ mark, only OP and Maths have significant effects at the level 
of 0.05. While OP has a close to large effect size (std est = -0.419), the effect of Maths is small 
(std est = 0.105). 
 
Exam essay  OP is found to be the only significant factor on exam essay mark (p = 
0.000). It has a medium size effect (std est = -0.297). 
 
It is clear from the above results that OP is the only consistent predictor of academic 
performance in all three assessments. 
 
Adding EconThink 
Before examining the multiple regression results when EconThink is included in the models, 
the correlation of EconThink with the five demographic variables are reviewed. If EconThink 
has significant effects on assessment marks and if it also correlates with demographic factors, 
the omission of EconThink in the model will cause estimation problems. Table 2 presents these 
correlation estimates for two datasets – Econ 1 & Econ 2, and Econ 1 only.  
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Table 2  Correlations of EconThink and demographics 
 
 
Econ 1 & Econ 2 
(n=434) 
Econ 1 only 
(n=356) 
   r p r p 
 OP <--> EconThink .050 .566 -.026 .773 
 Maths <--> EconThink -.077 .268 .019 .796 
 Major <--> EconThink .149 .025 .177 .017 
 Age <--> EconThink .415 .000 .368 .000 
 Gender <--> EconThink -.144 .031 -.139 .057 
 
As expected, due to the much larger sample size of Econ 1, the patterns of significant 
covariances are very similar for the two datasets. Their results will therefore be discussed 
together. EconThink was found to have significant associations with Major, Age and Gender 
at, or approaching, the level of 0.05 in both datasets.  
The multiple regression outputs with the inclusion of EconThink in the models are presented in 
Table 3 and the results for each assessment context will be discussed. 
 
Table 3 Effects of demographics and EconThink on assessment marks 
 
 
Essay Assignment MCQ Exam essay 
Unstd est Std est p Unstd est Std est p Unstd est Std est p 
Mark <--- OP -1.047 -.250 .000 -1.864 -.407 .000 -1.783 -.276 .000 
Mark <--- Major -.012 .000 .995 2.017 .047 .324 -1.690 -.028 .616 
Mark <--- Age .368 .102 .107 .076 .019 .750 -.375 -.067 .318 
Mark <--- Maths .708 .038 .478 2.168 .108 .035 -1.023 -.036 .548 
Mark <--- Gender 3.433 .124 .012 -.769 -.025 .591 .234 .006 .918 
Mark <--- EconThink 4.017 .098 .209 5.490 .118 .118 13.327 .212 .015 
 
Essay assignment EconThink does not have a significant effect on essay assignment mark, 
but the sign is correct. After controlling for EconThink, the positive effect of Age is reduced 
and is marginally significant at the level of 0.1 (p = 0.107). The effect of OP was slightly 
reduced but remains highly significant (p = 0.000). Notice that the inclusion of EconThink 
marginally increases the effect of Gender on essay assignment mark. This is due to the positive 
association of Gender with EconThink, which means that female students tend to possess 
higher level of economic misunderstanding. And higher EconThink lowers essay assignment 
marks. Therefore adjusting for their EconThink scores, the effect of being a female student is 
slightly greater. 
 
MCQ  The path from EconThink to MCQ mark is non-significant at any conventional 
level (p = 0.118). The introduction of EconThink does not much alter the path coefficients 
from the demographics to MCQ mark. The effects of Maths and OP are marginally smaller but 
remain significant at the level of 0.05 or better. The other three factors remain non-significant. 
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Exam Essay EconThink has a small to medium effect on exam essay mark significant at 
the level of 0.05. But in terms of unstandardised estimate its effect is large. Its unstandardised 
path coefficient of -13.3 means a student with EconThink score increased by 1 unit is expected 
on average to score a large 13.3% less in exam essay. Major, Age, Maths and Gender remain 
non-significant, whereas the effect of OP is marginally reduced but remain highly significant.  
The Mediated Model  
The inclusion of learning approaches in each assessment allows the mediating effects of 
presage factors on learning outcome to be examined. The model is called the mediated model 
since it contains the mediating variables, learning approaches, and is presented in Figure 3. 
Note that the extension “2” indicates that the learning approaches are measured in survey 2. 
 
 
 
Figure 3  Mediated model (indicators of latent variables omitted for clarity)  
 
The regression outputs for all three assessments are presented in Table 4. For each assessment 
type, the effects of learning approaches on academic performance will be discussed first, 
followed by the direct and indirect effects of the demographic factors. 
Essay assignment 
Effects of Learning Approaches   
The deep and surface approaches both have close to medium size effects on essay assignment 
mark and their path coefficients have almost identical standardised values (0.247 and -.246). In 
0
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unstandardised terms, the effects of the deep and surface approaches also have similar 
magnitudes (7.13 and  -6.18 respectively). Both unstandardised estimates are significant at the 
level of 0.01 or better. For interpretation purpose, consider the unstandardised path coefficients 
of the deep approach. The unstandardised estimate of 7.13 means that a one-point increase in 
the deep approach score will result on average an increase of more than 7% in essay 
assignment mark. 
Table 4  Parameter estimates in the meditated models – all three assessments 
 
 
Essay Assignment MCQ Exam essay 
Unstd est Std est p Unstd est Std est p Unstd est Std est p 
Deep_2 <--- OP -.020 -.140 .098 -.018 -.118 .171 -.012 -.111 .244 
Deep_2 <--- Major .318 .230 .000 .194 .135 .027 .224 .215 .006 
Deep_2 <--- Maths .070 .109 .091 .048 .072 .285 .036 .076 .327 
Deep_2 <--- Age .031 .251 .000 .033 .256 .001 .022 .229 .014 
Deep_2 <--- Gender -.035 -.036 .537 -.060 -.059 .328 -.023 -.032 .639 
Deep_2 <--- EconThink -.192 -.136 .131 -.103 -.067 .480 .018 .017 .871 
Surface_2 <--- OP .029 .173 .059 .031 .160 .055 .040 .256 .008 
Surface_2 <--- Major -.100 -.063 .322 -.051 -.028 .633 .029 .019 .785 
Surface_2 <--- Maths .001 .002 .981 -.081 -.096 .138 -.028 -.041 .596 
Surface_2 <--- Age .017 .119 .155 -.002 -.012 .876 .010 .073 .398 
Surface_2 <--- Gender .058 .052 .409 .098 .077 .190 .138 .137 .052 
Surface_2 <--- EconThink -.920 -.565 .000 -.461 -.239 .014 -.490 -.322 .007 
Mark <--- Surface -6.182 -.246 .010 -7.357 -.309 .000 -2.075 -.050 .554 
Mark <--- Deep 7.133 .247 .000 3.583 .119 .058 .450 .008 .917 
Mark <--- OP -.677 -.161 .026 -1.565 -.341 .000 -1.754 -.269 .000 
Mark <--- Major -2.792 -.070 .165 1.003 .023 .612 -1.569 -.026 .652 
Mark <--- Maths .205 .011 .835 1.382 .069 .166 -1.087 -.038 .520 
Mark <--- Age .238 .066 .326 -.066 -.017 .777 -.390 -.070 .314 
Mark <--- Gender 3.947 .142 .003 .167 .006 .903 .378 .009 .869 
Mark <--- EconThink -.506 .012 .905 2.371 -.052 .491 11.847 -.188 .045 
 
Direct and Indirect Effects of the Presage Factors 
OP In the non-mediated model (that is, without learning approaches) OP has a close to 
medium size effect (std est = -0.250; p = 0.000) on essay assignment mark. However, in the 
mediated model the direct effect of OP on essay assignment mark is substantially reduced 
though remains significant at the level of 0.05 (std est = -0.161; p = 0.026). This reduction can 
be accounted for by the indirect effects of OP on essay assignment mark via the learning 
approaches. The effect of OP on the surface approach has the expected sign and approaches 
significance at the level of 0.05 (std est = 0.173; p = 0.059). OP also has a small effect on the 
deep approach significant at the level of 0.1 (std est = -0.140; p = 0.098). Using Frazier et al‟s 
(2004) normal theory approach recommended by Mallinckrodt and his colleagues (2006) the 
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standard error
6
 for the indirect effect can be calculated, and results presented in Table 5. The 
Frazier et al‟s formula was used to compute the standard error of indirect effects throughout 
this thesis. 
Table 5  Indirect effects of OP on essay assignment mark 
Indirect effect of OP on 
essay assignment mark 
Unstd est Std error p-value 
via Deep Approach -0.143 0.0985 0.074 
via Surface Approach 0.179 0.122 0.070 
 
The mediated effects of OP on essay assignment mark via the deep and surface approaches are 
both significant at the weaker level of 0.1 (Table 5 above). Since the direct effect of OP on 
essay assignment mark in the mediated model is significant, the effect of OP on essay 
assignment mark is partially mediated by the two learning approaches.  
 
Major In the mediated model, the direct effect of Major on essay assignment is non-
significant (std est = -0.070; p = 0.165). However, Major has a significant effect on the deep 
approach (std est = 0.230; p = 0.000). Therefore Major has a significant positive indirect effect 
on essay assignment mark mediated by the deep approach (unstd est = 2.268, p = 0.005). This 
means that students with an economic major do better in essay assignment by utilising more of 
the deep learning approach.  
 
Gender In the mediated model the coefficient of the direct path from Gender to essay 
assignment mark is statistically highly significant (std est = 0.142, p = 0.003). The positive 
coefficient means that female students tend to do better in essay assignment than their male 
counterparts. How to explain better performance of the female students in essay assignment? 
An examination of the relationships between Gender and the learning approaches to essay 
assignment will reveal some important underlying reason. 
 
It is noted that the path coefficients from Gender to the deep and surface approaches are both 
non-significant. The signs, however, indicate that female students tend to use more surface 
approach and less deep approach to learning for essay assignment, which should result in lower 
essay assignment marks for female students. Even if the mediated effects were significant, 
since those effects were not in favour of the female, they could not have explained the 
                                                          
6
 The formula used by Frazier et al (2004) for computing the standard error of indirect effect is as follows: 
222222 sbsasabsba where a and b are the unstandardised regression weights of the indirect paths and sa 
and sb are the corresponding standard errors.  
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„positive‟ gender effect on assignment mark (that is, female students getting higher essay 
assignment marks). Now it is clear that the better essay assignment marks of female students 
are due to factors other than the use of appropriate learning approaches.  
 
Age In the non-mediated model without EconThink, Age is found to have a small 
significant positive effect (std est = 0.142; p = 0.008). When EconThink is added, the Age 
effect is reduced to 0.102 (std est) which is significant at the level of 0.1 (p = 0.107). The over-
estimation of the Age effect in the absence of EconThink has been discussed before. In the 
mediated model the direct effect of Age is further reduced to a non-significant value (std est = 
0.066; p = 0.326). 
 
Considering now the indirect effect of age on essay assignment mark via the learning 
approaches, there is a significant path running from Age to the deep approach (std est = 0.251, 
p = 0.000) but not to the surface approach. Using the Frazier et al method (2004), the indirect 
effect for the path from Age to essay assignment mark via the deep learning approach has an 
unstandardised estimate of 0.221 significant at the level of 0.01 (p = 0.009). In the context of 
essay assignment, since the direct effect of Age on essay assignment mark in the meditated 
model is non-significant, it can be said that the effect of Age on essay assignment mark is 
wholly mediated by the deep approach.  
 
Maths In the mediated model, the direct effect of Maths on essay assignment mark is non-
significant (p = 0.835). The path coefficients from Maths to the two learning approaches have 
correct signs but are both very small and statistically non-significant, indicating that maths 
ability does not influence students‟ learning approaches in essay assignment. So in the 
mediated model, Maths has neither direct nor mediated effect on essay assignment marks.  
 
EconThink  In the mediated model, the direct effect of EconThink is close to zero 
(std est = -0.012; p = 0.905). And the effect of EconThink on the deep approach is non-
significant (std est = -0.136; p = 0.131). There is, however, a strong effect of EconThink on the 
surface approach (std est = -0.565; p = 0.000). The unstandardised estimate of the indirect 
effect via the surface approach of 5.68 (obtained using the Frasier et al method), is significant 
with a p-value of 0.013. So there is a fairly large indirect effect of EconThink on essay 
assignment via the surface approach.  
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Squared Multiple Correlation (SMC)  
The SMC, analogous to the coefficient of determination of the non-mediated model (with 
EconThink) for essay assignment is 8.3% (Table 6).  
Table 6 Squared Multiple Correlations (DV = assessment mark) 
 
 Squared Multiple Correlation 
 Non-mediated model 
(with EconThink) 
Mediated model 
Essay assignment 8.3% 17.1% 
MCQ exam 21.8% 31.3% 
Exam essay 12.0% 12.6% 
 
That is, 8.3% of the variation in the essay assignment marks is accounted for by the six 
personal presage factors (the five demographics plus EconThink). The mediated model has a 
SMC of 17.1%; that is, the personal presage factors and learning approaches together account 
for 17.1% of the variance of the essay assignment mark. It is clear that in this model the 
learning approaches account for most of the variation of academic performance in essay 
assignment.  
 
We now look at the effects of personal presage factors and learning approaches on academic 
performance in the MCQ exam context. 
MCQ Exam 
Effects of Learning Approaches 
The surface approach has a highly significant effect (std est = -0.309; p = 0.000) on MCQ mark 
whereas the effect of the deep approach (std est =0.119) is much smaller which approaches 
significance at the level of 0.05 (p = 0.058). This result is in contrast to that obtained for essay 
assignment, in which the deep and surface approaches are of almost equal importance in 
determining students‟ marks. The relative importance of surface and deep approaches on MCQ 
mark can be further contrasted by comparing their unstandardised values. In terms of the 
unstandardised estimates, the effect on MCQ mark of the surface approach is more than twice 
that of the deep approach (-7.4 vs 3.6).  
 
The above finding is consistent with the observation reported in the paper the authors presented 
in this conference (Tang & Robinson, 2009) regarding students‟ perceptions of the cognitive 
abilities assessed in different assessment types. According to students‟ perceptions essay 
assignment assesses more deep understanding than MCQ exam. Therefore the observation that 
the employment of the deep approaches has a much smaller effect than the surface approach on 
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MCQ exam whereas the deep approach has similar effect as the surface approach on essay 
assignment mark, suggests their perceptions are indeed accurate.  
Direct and Indirect Effects of the Presage Factors 
OP In the mediated model, the standardised direct effect of OP on MCQ mark is reduced 
numerically from -0.407 to -0.341, which remains significant at the level of 0.000. On the other 
hand, OP has a significant effect (std est = 0.160; p = 0.055) on the use of the surface approach, 
but not on the deep approach (std est = -0.118; p = 0.171) in the MCQ context. Thus, OP has a 
mediated effect via the surface approach; the unstandardised estimate of the mediated effect of 
-0.228 is significant at the level of 0.05 (p = 0.046).  
 
The results show that in MCQ exam, learning approaches matter but their influence is 
relatively small compared to OP. Moreover, the bulk of OP‟s effect on academic performance 
in MCQ exam is direct (std est = -0.341) whereas its total indirect effect (mainly via the surface 
approach) is relatively small (std est = -0.064). This indicates that most of the effect of 
students‟ pre-course academic ability on MCQ mark cannot be accounted for by their learning 
approaches. 
 
Major In the mediated model, Major has no significant direct effect (0.023; p = 0.612) on 
MCQ mark. But students with an economic major tend to use more of the deep approach to 
learning for MCQ exam (std est = 0.135, p = 0.027). Given the effect of the deep approach on 
MCQ mark approaches significance at the level of 0.05 (0.122; p = 0.054), Major has a small 
indirect effect via the deep approach; the unstandardised estimate of 0.695 is significant at the 
level of 0.1 (p = 0.087). Since Major does not have a significant effect in the non-mediated 
model, this is strictly speaking an indirect and not a mediated effect (Holmbeck, 1997). 
 
Gender Gender has no direct effect on MCQ mark. And since the path coefficients from 
Gender to Deep_2 and Surface_2 are non-significant, it also does not have any indirect effect. 
As discussed earlier, in the context of essay assignment language skills are important, a 
situation which favours females; therefore a direct gender effect is a logical outcome. However, 
in MCQ exam, writing skill is not required. Hence, the finding of no direct gender effect is 
consistent with the nature of assessment in the MCQ context. 
 
Age Similar to Major, Age has a close to zero direct effect on MCQ mark but its effect on 
the deep approach (std est = 0.256) is significant at the level of 0.001 (p = 0.001). But since the 
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deep approach has a relatively weak effect on MCQ mark, Age does not have a significant 
indirect effect on MCQ mark. 
 
Maths Maths has no direct effect on MCQ mark; it also does not have any significant 
indirect effect via learning approaches. 
 
EconThink  EconThink does not have a significant direct effect on MCQ mark. But it 
has a medium size effect on the surface approach (std est = -0.239; p = 0.014). In the non-
mediated model, since EconThink does not have a significant effect on MCQ mark, the effect 
on MCQ mark via the surface approach is an indirect, not mediated, effect. The unstandardised 
indirect effect of -3.39 is significant at the level of 0.05 (p = 0.021). 
 
Squared Multiple Correlation (SMC) 
For MCQ exam, the SMC for the non-mediated model (with EconThink) is 21.8% whereas in 
the mediated model the SMC increases to 31.3% (Table 6). It is evident that in MCQ exam the 
learning approaches, adding about 10% of explained variance, play a relatively less important 
role in determining students‟ academic performance than personal presage factors.  
 
The effects of personal presage factors and learning approaches on academic performance in 
exam essay will be examined next. 
Exam essay 
Effects of Learning Approaches  
The standardised path coefficients from deep and surface approaches to exam essay marks 
(0.008 and -0.050 respectively) are non-significant at any conventional level though with 
correct signs. This means learning approaches are not associated with exam essay mark.  
Direct and Indirect Effects of the Presage Factors 
OP In the mediated model the effect of OP on exam essay mark was almost unchanged 
(std est = -0.269; p = 0.000) compared to its effect (0.276) in the non-mediated model. OP has 
a small effect on the surface approach significant at the level of 0.01. But since the learning 
approaches have no significant effect on exam essay mark, OP does not have a significant 
indirect effect on exam essay mark. This also explains why the direct effect of OP on exam 
essay mark in the mediated model is very similar to that in the non-mediated model. 
 
Major Major has no direct effect on exam essay mark. On the deep approach it has a small 
positive effect (std est = 0.215; p = 0.006) but no significant effect on the surface approach. 
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The positive effect on the deep approach means economics majors use more deep approach to 
learning for exam essay. But again since the learning approaches have no significant effect on 
exam essay mark, Major does not have any significant indirect effect. 
 
Gender Gender has no direct effect on exam essay mark, but it has a significant effect on the 
surface approach (std est = 0.137; p = 0.052). The positive sign means that female students 
tend to use more of the surface approach to learning for exam essay as in the context of essay 
assignment. 
 
Age Same as Major, Age has no direct effect on exam essay mark, has a significant 
effect on the deep approach (std est = 0.229; p = 0.014) but an insignificant effect on the 
surface approach in the essay exam context. 
 
Maths Maths has no direct on exam essay marks; nor has it any effect on the learning 
approaches. 
 
EconThink  EconThink has a significant effect on exam essay mark (std est = 0.188; 
p = 0.045). Its unstandardised value of 11.8 means a one point increase in a student‟s 
EconThink will on average increase his exam essay mark by about 12%. EconThink also has a 
medium size direct effect on the surface approach (std est = -0.322; p = 0.007) but no 
significant effect on the deep approach. 
 
Squared Multiple Correlation (SMC) 
In the context of essay exam, the SMC for the non-mediated model is 12.0% and the mediated 
model has a SMC of 12.6% (Table 6). It is evident that in exam essay the learning approaches 
add very little extra explanatory power (less than 1%) to the model. 
3. Discussions 
In economics education research, pre-course aptitude was found to be a consistent predictor of 
academic performance. This finding was replicated in the present study. However, what is the 
mechanism through which pre-course academic ability impacts on academic performance? The 
input-output researchers are largely silent on this question as they bypass the “black-box” in 
their learning models. In this study by investigating the interactions of presage, process and 
product factors in different assessment contexts, the empirical results reported in Section 2 
offer important insights into the „how‟ of learning and the nature of learning outcomes in 
different assessment contexts, which are discussed in this Section. 
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Effects of Learning Approaches on Academic Performance 
First, the influence of learning approaches on academic performance will be discussed. The 
path coefficients from learning approaches to assessment mark in all three assessment contexts 
are reproduced in Table 7 (below) for ease of discussion. It is observed that both the deep and 
surface approaches have close to medium size effects (std est = 0.246 and -0.247 respectively) 
on academic performance in essay assignment. However, both learning approaches have no 
effect on exam essay mark. For MCQ exam, while the use of the surface approach also has a 
medium effect (std est = -0.309) on MCQ mark, the effect of deep approach is much smaller 
(std est = 0.119) and significant only at the level of 0.1 (p = 0.058).  
 
Table 7 Effects of learning approaches on assessment mark 
 
 
Approaches  Mark (std est) 
 D_2  Mark S_2  Mark 
Essay assignment 0.247 ***  0.246 *** 
MCQ 0. 119 * -0.309 *** 
Exam essay 0.008 (ns) -0.050 (ns) 
Note: * p = 0.1; ** p = 0.05, *** p = 0.01, ns = non-significant at 0.1 
 
 
To further characterise the deep and surface learning approaches, we refer to studies by  
Entwistle and his colleagues (Entwistle & Entwistle, 1991; Entwistle, Marton, & Entwistle, 
1993); they analysed British final year university students‟ experiences of understanding in 
their intense preparation for their final examination. In their studies, five forms of 
understanding (which they termed as the knowledge object) were identified that varied in their 
degree of transformation of knowledge. Tang and Bain (1994) regrouped these five forms of 
understanding into three, which they referred to as: 
 
(i) Surface understanding – understanding at the immediate text level. 
(ii) Reproductive understanding – understanding of the relational meaning of learning 
material, but largely in the form provided by the lecturer‟s notes or textbook. 
(iii) Transformative understanding – understanding where the student is capable of 
developing his/her own conception of the discipline and utilising the material learnt 
generatively in novel situations. 
 
In the current study, the deep approach as operationalised by the Relating and Understanding 
sub-scales can be defined by the presence of transformative understanding.  The surface 
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approach as operationalised by the Reproducing and Rote-memorising sub-scales is 
characterised by the absence of reproductive understanding. The above results show that the 
influence of learning approaches interacted with assessment types. Both transformative and 
reproductive understanding plays an equally important role (in terms of regression weights) in 
determining marks in essay assignment. This implies that essay assignment in the two 
economics units being investigated requires both forms of understanding. For MCQ exam, 
transformative understanding was found to play a much less important part than reproductive 
understanding in influencing marks in terms of regression weights. As pointed out earlier, the 
effect of the surface approach on MCQ mark is more than twice as big as that of the deep 
approach.  
 
The results also indicate that transformative understanding is not essential in determining 
academic performance in exam essay; this is entirely understandable and consistent with 
observations made by education researchers (J. B. Biggs et al., 2001; Boud, 1990; Tang & 
Williams, 2000; Vermunt, 2005). But what is surprising is the absence of significant effect of 
the surface approach on exam essay mark. This is surprising as one would think a basic level of 
understand (reproductive understanding) is required to answer exam essay. In other words, its 
absence (that is, a high score in the surface approach) should have resulted in a low exam essay 
mark. Although Meyer and Shanahan (2001) made a similar observation (using pre-course 
learning styles as a proxy of learning approaches), the finding (that lack of reproductive 
understanding does not have a significant effect on exam essay mark) is of important future 
research interest.  
 
The ‘How’ of Learning 
Let us now examine the direct and indirect effects of pre-course aptitude on academic 
performance. Based upon the empirical findings obtained in the mediated model reported in 
Section 2 which is summarised in Table 8 below, it is readily seen that pre-course aptitude as 
measured by OP has significant direct effects on all three assessment marks at the 0.05 level. 
However, the magnitudes of these effects are very different. The standardised direct effects on 
MCQ and exam essay marks are of, or close to, medium effect size, but the standardised direct 
effect on essay assignment mark is small in effect size. Their unstandardised estimates tell the 
same story. The unstandardised direct effect of OP on essay assignment of -0.677 (Table 11) 
means a difference in OP of 5 only translates to a small difference of less than 3.5% in essay 
assignment mark. Although statistically significant, it is far from important in a practical sense. 
However, the unstandardised effects of OP on MCQ exam and exam essay (-1.57 and -1.75 
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respectively) are about three times of its effect on essay assignment. Therefore, in both 
standardised and unstandardised terms, it can be seen that OP also has a much larger direct 
effect on academic performance in exam type assessments than essay assignment.  
 
Table 8 Direct and Indirect Effects of OP on assessment mark 
 
OP  Mark (std est) 
 Direct effect Indirect effect Total Effect 
Essay assignment -0.161** -0.077 -0.238 
MCQ -0.341 *** -0.064 -0.404 
Exam essay -0.269 *** -0.014 -0.282 
Note: * p = 0.1; ** p = 0.05, *** p = 0.01, ns = non-significant at 0.1 
 
Consider now the mediated effects of OP via the learning approaches. There is practically zero 
mediated effect in the exam essay context; thus the total effect of OP on exam essay mark is 
made up entirely of direct effect. On the other hand, there are significant mediated effects via 
both learning approaches in the essay assignment context. Although the mediated effects via 
the surface and deep approaches are significant at the weaker level of 0.1, they account for 
more than 30% of the total effect of OP on essay assignment mark. Lastly on MCQ mark OP 
has an indirect effect only via the surface approach only; the bulk of its total effect (84%) is 
made up of direct effect.  
 
Putting together the empirical evidence discussed, learning approaches play a more important 
role in determining academic performance in essay assignment than exam type assessments. 
About one third of the total effect of OP on essay assignment mark can be explained by the 
learning approaches. In contrast, in the context of exam type assessments, the mediated effect 
of OP on mark is very small.  It is also clear that students‟ OP is a much stronger predictor of 
marks in exam type assessments than in essay assignment. In fact, in exam essay, given the 
close to zero mediated effect, if we wish to explain why students‟ with a strong pre-course 
academic ability will get a good mark, the finding tells us that it cannot be accounted for by 
their learning approaches at all. 
 
We can also examine the effect of pre-course academic ability (OP) on overall academic 
performance (measured by students‟ overall marks obtained in their economics unit). In a 
further investigation not reported in this paper, OP was found to be the most important 
predictor of overall academic performance (std est = -0.507). This is not a new finding; it is 
one which has been repeatedly reported in traditional input-output studies. In that same 
investigation, by including the learning approaches in the model it was found that most of the 
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effect of OP on overall academic performance is direct effect (std est = -0.421), with its 
learning approach mediated effect (std est = -0.080) accounting for only a very small 
proportion of the variance of the overall academic performance. It can thus be inferred that the 
large effect of OP on the overall academic performance cannot be fully explained by their use 
of appropriate learning approaches.  
 
The contribution of the mediated model to our understanding of the „how‟ of learning can be 
further illustrated by considering the impacts of demographic factors on academic 
performance. First, consider gender. Female students were found to do better than males in 
essay assignment. One is obliged to ask: Why is there a gender difference in essay assignment 
but not the other assessments? The mediated model sheds light on this question. In the 
mediated model for essay assignment, both the deep and surface approaches were found to 
have highly significant effects on essay assignment mark at the level of 0.01. One would have 
thought the superior performance of female students could be due to their usage of more 
appropriate learning approaches. And this would possibly be one popular ad hoc explanation 
for the gender difference. Contrary to this line of thinking, no significant gender difference was 
found in the use of learning approaches. In fact the signs of the path coefficients from Gender 
to the two learning approaches are such that the female students use less appropriate learning 
approaches (the differences are not significant). After discarding the learning approaches as an 
explanation of the gender difference, language and effort were proposed as a possible 
explanation. Just as males have better maths background, females have better literacy skills. 
Further research is recommended to investigate this proposed explanation.  
 
As another example, in essay assignment it was found that students‟ Major does not have a 
significant effect on essay assignment mark in the non-mediated model. However, in the 
mediated model, students intending to major in economics were found to utilise more deep 
learning approach for essay assignment. Given the medium size effects of learning approaches 
on essay assignment marks, there is a statistically significant indirect effect of Major on 
academic performance in essay assignment via the deep approach. Without considering the 
learning approaches, this observation would be lost in traditional input-output modelling. The 
message is clear – only models that include the process variables can offer a way to better 
understand how students‟ presage factors influence learning outcomes. 
 
Problems of Using Single Score as a Measure of Learning Outcome 
Referring to the work of Siegfried and Fels (1979) and Siegfried and Walstad (1990), who 
together reviewed 429 studies in economics education, Becker (1997) observed that “the only 
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(authors‟ emphasis) consistently significant and meaningful explanatory variables of the post-
TUCE
7
 score are the pre-aptitude measures such as the pre-TUCE and SAT/ACT
8
 scores” 
(p.8). In a separate review, Shanahan and his colleagues (Shanahan et al., 1997) found 
contradictory results regarding the effects of a host of learning and teaching input variables on 
students‟ examination results. For example, there is no consistent evidence to support the claim 
that small class size is better than large class size for “retention of knowledge, critical thinking 
and attitude change” (p.23). On the effect of prior economic knowledge, the research findings 
in their review ranged from a significant positive impact, slight positive impact, to no effect at 
all. In a study carried out by McCosker (2000), the effect of prior economic knowledge on 
performance in introductory university economics was found to be negative. According to 
Shanahan and Meyer, these findings of contradictory research outcomes occur because these 
input-output models tend to use a single dependent variable approach.  
 
The results reported in Section 2 show that the influence of personal presage factors on 
academic performance are assessment specific with the exception of OP. Since typical input-
output models do not include discipline-specific cognitive factors, we will consider the results 
obtained using the non-mediated models (without EconThink). Referring to Table 1, it was 
observed that Gender has a significant effect on essay assignment mark (p = 0.012) but not in 
the other two assessments; Maths has a small significant effect on MCQ mark (p = 0.035) but 
not on essay assignment and exam essay marks. It is plausible that the Gender effect on essay 
assignment and the Maths effect on MCQ will likely be evened out and become statistically 
non-significant if a non-assessment specific model is used to investigate the effects of 
demographic factors on overall academic performance. Further investigation (not reported 
here) on the effects of demographics on students‟ overall academic performance provides 
empirical evidence for this speculation. In the two introductory economics units being 
investigated which contain only 35% of marks in MCQ exam, Maths was found to have no 
significant effect on the overall academic performance. If assessments in the two economics 
unit are predominantly close-ended questions, Maths may have a significant effect. On the 
other hand, consider the effect of another demographic variable, age on academic performance. 
The effect of Age on essay assignment mark was significant (std est = 0.142, p=0.008). Age 
was also found to have a significant effect on overall academic performance (std est = 0.124, p 
= 0.013).   On would speculate that if the assessment consists mainly of close-ended items, the 
significant effect of Age may disappear. Given the different cognitive abilities required in 
different assessment types, it is thus conceivable that difference in composition and/or 
                                                          
7
 TUCE stands for Test of Understanding in College Economics 
8
 SAT stands for Scholastic Assessment Test, and ACT for American College Test. 
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weightings of various assessment types can greatly influence the statistical significance of 
input factors. 
 
Cursory examination of assessment practices of introductory economics units in Australian 
universities reveals great diversity in assessment format. For example, at the University of 
Queensland, its introductory level microeconomics and macroeconomics do not contain essay 
questions
9
 whereas Econ 1 and Econ 2 in this study contain between 35 – 40% of marks in 
essay type question (exam essay and essay assignment). If the hypothesis that the effect of a 
demographic factor on students‟ overall academic performance is dependent on the 
compositions and weightings of the different types of questions in the assessment is true, then 
this provides a possible explanation of the inconsistent findings of input-output models using a 
single measure of learning outcome as reported above.  
 
5. Conclusion 
In this paper, a learning model incorporating input, process and output variables was proposed 
to investigate the mediating role of learning approaches in determining academic performance 
in different assessment regimes in economics education. Several major findings were reported. 
In economics education research pre-course aptitude (OP) was found to be the only consistent 
predictor of academic performance. While this observation was confirmed in the investigations 
reported here, these investigations moved beyond input-output methodology by including the 
learning approach variables in the learning models. These models investigate how personal 
presage factors (such as OP) determine academic performance in different assessments. In 
these investigations it was found that assessment demands as perceived by students play an 
important role in determining the different ways pre-course academic ability (OP), and learning 
approaches interact with assessment types to determine academic performance. This 
observation (the interaction of personal presage and process factors in determining academic 
performance) is what the SEL framework has shown for the last two decades. However, by 
assuming that all economics assessments measure more or less the same cognitive ability and 
by omitting the “black box” in the learning process, the input-output approach has been shown 
to be very limited in providing economics educators with information on how and what 
students learn in context. The empirical study reported in this paper also shows that the effect 
                                                          
9
 Assessment details for Introductory Microeconomics (EC1010) and Introductory Macroeconomics (EC1020) 
offered at the University of Queensland can be found at the following URL addresses:  
https://www.courses.uq.edu.au/student_section_loader.php?section=5&profileId=4958 
https://www.courses.uq.edu.au/student_section_loader.php?section=5&profileId=10120 
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of a demographic factor on academic performance is dependent on the assessment type. This 
finding provides a possible explanation for the inconsistent findings by traditional input-output 
studies in economics education relying on a single score as the measure of learning outcome.  
6. Limitations and Further research  
In the present study, two methodological issues were raised regarding the timing of collection 
of learning approaches data. The first concerns the final exam. As discussed, for practical 
reasons the second survey took place in the last lecture, two to three weeks before the final 
exam. So, instead of reporting on their learning approaches after the exam, students were asked 
to anticipate and describe their approaches to exam preparation before many of them actually 
started it. It is possible that the students could accurately describe their use of learning 
approach to exam and the observed lack of statistically significant association of the surface 
approach and exam essay mark may be due to other factors. For example, the essay question in 
the final exam could be a pure factual, memory recall exercise and the lack of reproductive 
understanding did not influence academic performance. However, it is more likely to be the 
case that the chosen data collection method failed to accurately measure the actual approaches 
students deployed.  
 
The second methodological issue relates to the pseudo-halo effect of assessment marks on 
students‟ reported learning approaches. A halo effect occurs in assessment when the rater‟s 
impression of examinee‟s characteristics unrelated to the assessment task influence her rating 
(Chatterji, 2003). In the present study the student‟s MCQ and essay assignment marks were 
already known at the time of their completion of the learning approach questionnaire. Their 
reported learning approaches as utilised for the assessment task could therefore be influenced 
by the mark that they obtained
10
. For example, if a student obtained (say) a high mark in an 
assessment, the high mark might lead her to over-estimate the level of understanding achieved 
in the learning process for the assessment. This results in the student reporting a higher level of 
deep learning approach than actually used. 
 
Therefore, while the learning approach will determine the assessment mark, the assessment 
mark will also influence the student‟s impression of the learning approaches they used. A bi-
                                                          
10
 Ideally the learning approach survey should be conducted after the assessment and before the release of marks. 
That procedure was not used in this study for practical reason. The three economics units have flexible assessment 
in essay assignment; they allows students to choose any one of several essay topics (2 topics in Econ 1 and 
Intermediate Macro, and 5 in the case of Econ 2), and they have different due dates. Together with MCQ exam, if 
the ideal survey process was to carry out, an Econ 2 class, for example, would have been surveyed six times 
throughout the semester in order to measure students‟ learning approaches to an assessment task (five essay topics 
and MCQ exam), which would greatly disrupt the normal lectures. 
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directional causal relationship exists. To test for the existence of pseudo-halo effect, we can 
assess a group of students on a learning task which is known to have a negative relationship 
with the surface approach but no relationship with the deep approach. The group is split into 
two equivalent subgroups; the learning approach survey is administered to these two sub-
groups at two different points in time – one before and one after the release of marks. The 
existence of positive association of the deep approach with the assessment mark in one 
subgroup and its absence in the other will provide evidence to test the existence of this pseudo-
halo effect. 
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Appendix   
Learning Approaches for Assessment Questionnaire (Final version, 17 items) 
 
How you prepare for EACH assessment type in this unit Label 
When preparing for this type of assessment …  
I ask myself questions to make sure I understand the material I am learning. U1 
I usually set out to understand thoroughly the meaning of what I am asked to learn. U2 
I find myself questioning things I read, to decide if I found them convincing. U3 
I try to determine which concepts I don’t understand well. U4 
I examine the evidence in the reading carefully to decide whether the conclusion is justified. U6 
I try to integrate theories and real world examples so that they become meaningful to me. R1 
I try to relate real life experience to the topic(s) whenever possible. R2 
I try to relate ideas and material to what I already know.  R4 
I learn best through relevant examples of how the theories work in day to day living. R5 
I find I have to remember or copy a lot from readings and texts, with very few ideas of my own.  S1 
I memorise or copy things that I believe are important, without necessarily trying to fully understand 
them. 
S2 
Although I study enough information and details, I find it difficult to fit them together as a whole. S3 
I find that I often read and summarise a lot of material without understanding it well. S4 
The best way for me to understand what technical terms mean is to remember the textbook 
definitions. 
S6 
I mainly focus on key terms and factual details of the topic(s). S8 
I make lists of important terms and definitions and memorise the lists.    S10 
The best way to learn is to run through materials many times to drum concepts into my head.   S11 
 
